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PROBLEM TO BE SOLVED: To provide a Raman 
amplifier employing a semiconductor laser module 
suitable for the light source of a front-exiting Raman 
amplifier of low RIN. 

SOLUTION: In the semiconductor laser module 100 
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equipped with a Fabry- Perot type semiconductor laser element 180, an optical fiber 101, 
whose incident surface is ground, is fixed so as to have a predetermined angle with respect to 
the optical axis of incident laser light. Further, non-reflective films 102, 104, 106 are formed 
respectively on the incident surface of the optical fiber 101 , a first lens 103 and a second lens 
105. 
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3 nSAWffid^^fCifg^nfc^^T-f ^'i, 50 
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[0 02 7] *fc. fi*]13tC*^4^(*U-1f^^ 

,*-jhj. ±iB©#S3B&cfci,>-c. b--tf^jgB#tcfc^^> 
Hit* U-1f 1 2 0 0 n mWi. 1 6 0 0 n mfeJT© 

[0 0 2 8] |f|*^4tC*^S^|^U— tf^v? 

±ie©^Bj{c*Jt^r. ^ta*f7?[Sj©fi$^8 

OOumfcLh. 32 00Mm«Tr*4Ci^IiL« 

[0029] s/c. n*mst l cfrfrz¥m&i'— tf*^ 

fS^-S*^ 0 0 wmwm^c i^Sii L.rc>&„ 
[0 0 3 0 ] $fc. »*^6«C*>3&>4*i»#l^— tf*^ 

*.-m*. ±ie©^0^«:*jCir. H?iaiiltff^T-©lH]»ftg 

atffBftJSSS© (300/1 30 0) «©filfcj 
TT*-5C i£^Sii ItOS. 
[003 1 ] *fc. »5)017«:*»*»**ji#U— tf*^ 
a-JWi. ±IB©^B^«:*3^T. BUlB[5]tfftST-©$S^ 
»i@«f«^fit©*IW»*«0. 3feiT-C*4Ci*« 

[0032] *fc. «3»S8fC*»3&>4i|£Sifl:U— tf^fe^ 
±fB©^B^(C*JCiT. buIBIhISt^B. 

[0 0 3 3 ] »*19{C*>*4*i»«EU— tf*^ 

i-^tt. ±IE©^jcfec^r. BtiiataiSftg^i. MIB 
^ u - f- ■< > yjnn * 5 > y a * i> t» ijsfjejajwr^t 

[00 34] Slfc, IS^Ii 1 0&C*»rfp£¥*<*U-- tf* 

±fB©^(c*sor. mriB¥#i*u— tfSR 

^-(Dmum i jgWM©sw^* 5 1 %v,±x$> i> ctzft 

[0 0 3 5 ] ttc. ft&m 1 1 K*>38»4^NW»U— If* 
-e©tf^W^. !9IEA*fH«:A**Sti4U— tf*©*« 

[0 0 3 6 ] ifc. 1**31 1 2(C^-5^(#U--!f* 

±tB©^BJCc*jc>r. mutt? r -^©A 

[0 0 3 7 ] * fc. W*3S 1 3{C*iA^^j»($U-1f* 
ya-W, ±IB©l6B^iC*5C^-C. |SHB^«*U-1f3R 
*tm?.%?y -f^©AW«8©lin«:. 7^yi"-f« 

[0 0 3 8 ] *fc. M*J1 1 4tC*^S**<*U— tf* 

^^.-juj. ±ifi©|gB^cc*5^r, fitilBT-ryu-^ 

ilfcl. 5IS«±©«i*-C*f3. ^«|{CMOT4' BU 
[0039] * fc. 11*31 1 5 tc*^^ U — tf * 
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[0040] S/c. m*mi 6fc:A^S¥2iSf*U— tf* 

C 0 0 4 1 ] £/c. 1 7 {t>0>*»£5 v>ifSS 10 

(J. ±feil*«l~l 6KIStS©*jg{*U — jf-ti?*- 

[0 04 2] 

-If * -;Ufc J:y"CMffll^c7 v>if«8©fSi6 
©jg«*Hffl«:s-5(,>r»«i«cBiwr-5. *c*s. c©H 
*©«»«: <fc 9 **^3WR«3 ft -5 fc©-ctt«ci>. 

[0043] (jgk©£tt i > *r. mmcomm 1 k* 

*^^«JU--tf^:*>»-;l/{CO«,»-C|5i^-r^). HM© 20 
BB 1 (C U - If* a - tt . 7r^'Jt 

d -£!©¥&<* U — S^gf5n a D©7feA*f 

[ o o 4 4 ] s i «. mM<omm 1 {C3&>*»s***u- 
■!r*ya-A©«tes*5%r«8RiBH'c**. &*». si 
ccfcor. si Qtftji-rsawcBRl— ^4#ur 
ccctt-tcBHBfcWrs. HUCmT*3W*u- tf 

ty»-JH0 0(Cfcl>t, 01 9iS&4tC5B. 30 
3*1 U>Xl 9 2CCft;iT. U— !f#©AJtfffl«:#K*i 
Ml 0 4*MSn/cf 1 U>Xl 0 3£«x. m2 U 
>X 1 9 4 (Cftx.T. U— !f*©A«ffiec*JS«BI 1 0 
6#^Sftfc*2U>Xl 0 5*«*.. S^CC. U- 
1f*©AJWfifijWfc«*«:» omfifciB-ca ofc#7 r 

■ci64«6«:ilFefSti*ttfe«c*©A«ffi«:*St*flll 0 
2*iJBJSSStifcjfe7'r 1 0 1 &flA.fcj£-C&&. 
[0 04 51 S2B. iiB^ACcWEiSnfc^T^^ 
*8ttlHr4fc»©»l«ia-C*S. B2«C7jVrJ:5CC. # 40 
77^<10 1«, -e©AWffi 1 10*, *P<CM 1 1 3 

«csh&#isj©« i i 2«:^brm^©ftS0 <wu* 

Tt£t>ib. S*2 U>X1 0 5«C«fc->-CjR*3*lfcU— «f 
*tt. *4»icp@3n/cAWSl 10±«Ctt^Sti*. 
4C4#. tftfrtftl 13KW4U-W, C©A*f 
ffil l OtcAWbfcKKct*. fflB9T«c«fco-c. A*tf£©u 
-•?*©#«& #7 r^qo l ©4m>« l l 3 

[0046]fcr. *©JB*f**rttor. Af*a©u 50 
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-tfite©3tfA<t*7 1 ©4j-C># 1 1 3 **— S 

-TSi^OC. »2U>X10 5 Ct J: -o-Cjgjfci* ft /cU- 
tf*©*ttl 1 l«C»0r*HL»tt*sffll>fctt«-C*7r 
^^10 1 £7 x;U-;U2 0 1 «:@^-r-5>„ f^cft^. 
S2&C=<T<fc i 5«:. *7r^l0 1B, •^©'P'frWl 
13*, 3*2 U>X1 0 5lCj:-i-cmic2titc\s—*fJc 
©*#1 1 lfC*tLTfjJTS©£ig0 (m«0 = 3* ) 
?r*t5<fc^{Cit?M. &*J. #-7T-f><10 1* 
MtffK. 3*1 U>X1 0 3^3*2U>Xl 0 5©{ig 

1 0 1 ©<£'!># 1 1 3*5. 1*2 U>X1 0 5«:J;^-C* 
3KStifcU— !f36©*ttl 1 1 icttL-cmjg.oPig.ez 

[0 04 7 ] o^K. C©i4«t»«:Wg3n/cjfe7T 4* 

i o i©j»A«b*{cr3t»rstt^-rs. *-*\ §m%h 

B. *W>{CWB$h/c3fe-7T-f^©#A«:j:4R I Nffi; 

b. i4*{cw^stir(,>^c>fie*©^7T 
m-^^m-r^R i N«je«4*©ts»*w-nar* 

4. S3 (a) tt. »3Ett*-C*SR I N*H4£^U 

53 (b) tt. *©aB3©fi*^-r. 

[ 0 0 4 8 ] S 3 ( b ) tCTS-ra'J^JCfcCi-C. 1 4 2 
B+t'JTimU 1 4 1 B"<-x£mU 14 0»^ 
;I/^x*^jl-jI/*=xO. l 4 4«r-fy u-**^ 
b. 1 46tt*77-/^l 4 5*{c«orHi^j$nsu 
— !f*©R I N*aflje-r*fc«>©*fi£i8B-C*S. C© 
8MJ£**flH»fclS*. S3 (a) {CthTJ: ^ (C. ffilb« 
Sfc I „„ = 5 0 0 m A©T"C. (gia^ffliJ©R I Ntttt©B 

coo49] S4«. ZAtbicwmztitcyey r A**m 

t»fcl»£Kffii , §T*iWffi*i*©lS*£^TH-e*4. 

54 (a) B. iSMSt^^R I N#tt£^U S4 
(b) B. ^©SJJtS^-T. i5c*J. S4 (b) tC*JC> 

r. S3 (b) ifta-r*w»«:ttH^fiH»*fli/r* 

©KW **«fr*. 

[ 0 0 5 0 ] S4 ( b ) CC^-raiJ3t»«:ffl(r»fetS*. S 
4 (a) JC^-r.t^W:. ggl&Sift I„ = 5 0 OmAOT 
r-. S3 (a) rja6*ifcfia««©R I N^H4©.H{t 
fimhtiKfritc. J: it, A«*6«. *^Wtc. ?4 
*«:P^Sn/cAWfflCCj; ,tl/-lf*Og«*««RiJ 
36*rS)*» e>i4n€. c i t . *©H-3t* sWiEl/fcJtBW 

e.f# h ntc ztfrh, mtbicwm zntc%? 

1 0 1 4m»SCiT?R I N<g^H^§tl4iC^m 

[ o o 5 i ] a-*:. mk©^tt i {c*^-s^f*i — tf 

■Ti6cto%*JIW*-U— !fSRT- 1 8 O^KO^^rlSi^^ti- 
ZtcSblC, mi U>X1 03. ^2 U>X1 0 5fei*>' 
3t7 r -/M 1 0 1 ±<C-£tl-?tl±&Utc#!x.mm 1 0 
4. 1 0 6*JJ:0'1 0 2*5M?ntl,»5. cn^m 
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tltcU--V%:iZ. mi 03, S2 1/>X1 0 5 

fe<t^7 7^<i o lO&AWffiK: A, £*JK 
ttStl* — !f3R^ 1 8 CMD 
MO*<DS*^i(C(gj«$n. &UtlflK:S6&&R I N 

[0 0 5 2] Se>K:. ±ieL//cT-rv U-^ 193it 
r«. 1. 5©$i* r5f-0-f->/ 
lW/7r7f-D'f-$/»f) i/c«-en« 
±©©&E«iS©7^ V (iitf«*0. 3dB~ 10 

0. 5dB©£>©) *ffll»-5©^*.<ff* Lt^„ 7-f 

yu-f 19 3«, 7KI4«:*tor4 0 fflKfflwrEBS 

tf4©#J:«3»* 3 6tC. C©T-f71/-f 19 

fc. T-f 1 9 3©ffl*tffi"JSIiBK:j8jS^£±tfS 

fc»©#K«M*«iS or «> J: 

[005 3] ass. HKcfct^T. m&ttcwmztitc 

X103, f2L->X10 5fcJ:y'£7T-f^l0 11 20 
K*h*ft#K«gto*JftS3*i. Sfctci. 5S1WS7 
■YVl/-* 1 9 3*fflt»fc**£©#3»f*U — wya- 
;UC*tLT(DR I NaW^teSt^rHr-**. &*J. I'J 
5£« £ tt . 0 2 3 ©M* £i# fc|R©a«£*r-8 

fflSftfcifcOT**. fib. lMWjftI.. = 5 0 0m 
Ailfc. C©a>JSJfi*ffll/»/c^*, 05(C^TJ:'? 

(c. H2 3ec^ofcR i Naueis*tJ:b«or. i&fttt 

[0 05 4] «±CC|^H^ L /c i *i 0 . £tl©J&ffi 1 30 

u— «r*y * - ;kc j: nor. A*Msai»«>tc 
ifgsn/c^7 r-f^* i o 1 4fflt>-ct>4©r-. -e©A 

tr** 1 8 ortccAJHSti-sofcBS^c&air*. tt* 

«tcR I N*H*©.WbJWqi(WS*i. e«tt©3Sl.»3cSU 
fc U -if tcSt^ST ZCt ifiVt 

[0 05 5 ] HJi©ff^ i u— if 
*s?*-;UK:j:;h«. ±IBb/c7lcy r -Y^' 1 0 1 
r. * - Jb*«iRR-r-5**aPift©3icAft»ffi±tc^s 

SflSSrJBJjXOr^S©^ R»J3!c©l8£*3 6K:jfcJ>S 40 

[0056] (nm<DBB2 ) &k. mm<omm2ictft 

ff$.® 2 JC *zgft U- — !f * i? * - . yi/'fY 
>y«rrtaor»fJEH«B«T©a»©«*- F**l/fc 
U - if ffl^f £¥>g<* -If SR^titiL r Km^fb 
i7r-/A'yi/-f^> *'©gFEfc UtcCt Zft® 
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0. #7 t -r^'©A«^£i4©K:Sfe-r-5>c <»:«:<£ o 
r, tfSH^©M9:ft£G£igi*i*fcC<!:£# 

[ 0 0 5 7 ] 06«. HM©^SI2«:7!»^-5>*2j|ftU- 
1f*S^:*-JU©$j&£^TIK$rB0r*£ o fcfc. 06 

cr«-e©^*«Bs-r^>. 06{c^-r^(*u-if* 

ix^.— JU3 0 OlCicS^T, 0 1 igSt-SiC^ti. 7 r 
y.;-;p-^<D*^U— tfSR-7- 1 8 (HcR*.X®j&-r 

zmmtt is—vm? 2 o *«*./a5-ca*. 

[0058] CCT. ±iBOfc¥i*f*U— «f*-f-2 0© 

2K.frfrZ> U - If* » - ;H*3©¥ag& U - if* 

^©g!tgt&^^TM©a>6#fc&SK0r&S. titc. 
08 (i. 07(C^U/c*^U-if^©S^[6]©tS 
BTffi0r*S<. 09«. i7fcStfc*I(*U 

— <fS^©A-AigS#rE0r&-2>. B7«C**(,»r. 
(tU— Ott. n - I n PSf 10(100)9 
±tc. HH'A. n - I n PJCfcSXv? rJliTSP^^ ? 
KBt^itta/cn- I nP^-;7rI2. EIBS**fc 
■OG R I N - S C H - MQW (Graded Index-Separate 
Confinement Heterostructure Multi Quantum WelT) rS 
tt®3. p-I nPX-s-t!4, feMp-1 nPi' 
7 7h'16, lnGaAsP*t77l7*iii3tlt 

[005 9] p - I n PX-;-D-Ji4FtyUi. miftft* 

3^t?p-InP^-1fl4, GR1N-SCH- 
MQWrS14Jl3. *J<fc?>'n - I n P^-jV rH2©±g|5 

t»?D5 + >l'iiOTfia3hfcp- I nP 
Z/Vy^y 8tn - I nP7P-; 9 (C<fc o 

ra©iiSnrt,^o lnGaAsP3>^n 
»7©±ffi{C«. pflB*«l 0*«?BRSStl. n-InP 

stgi©»m«c«. nffiijs^i l^j^sn^o 

[0 0 6 0] */c. 0 8tC7n-f<fc5{C. ¥«»U-1f* 
-?-2 0©S#^rSl©— «ffi-Cft43tR««iB«:». Jg*t 

*f * 0 < » 1 ^^©ig^JgW^^^-^ffiWffiiJJS*]^ 1 
5^RS^n^> 0 JSWai 4<h£tJ«ffliJ£*fIIl 5i5Cj: 
->r0RS5nfc7fe^fJlli©GR I N-SCH-MQWffi 
ttJlSrtKI^Ofc^W. SI71S1 4CC c fc-,-CJS*tl/ > 

[006 D ut«c. ±fab/cSS©tSfii«:oiir@# 
raior©tite©ftecc, ^7vKiiito«ii4W 

mftWtCB. n - I n P'<?7 T®2tt. GR I 
N - S C H -MQWrStt® 3 (Dmhm^fxM cfc 0 feiglWl 
JT^^r^r^Cir-GR I N-SCH-MQWrg14Jl3 
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[0 06 2 ] p - I n PW^L^U v ^18te<t^n - I 
nP*ift:/n**Ji9tt. &A2titcnWLZ(*l&-cm^ 

&scc*i i> r » . p ones i o amm t v xmmr h tc 

tb. M!£ftt\mi3titcf&K.lZn - I n PM^o v ?m 
9 i p - I n PmM^O y i/B8 tCDfflMZm'HT X 
#EPflnStt£. -5-©fc«>. n- I n PmWL7u -j i>M9 
*^><E> p - I n PMffi.T'a v t>m 8 JC|6jW"CSaEA*ifc*i£ 
C£«&<. pfflfttS 1 OA^iiAStifclStt, 10 
3tir*t»*tt-CGR I N-SCH-MQWr£ttH3fc: 
j*AT S . WftsWaSSHSr SKAT I.Cif. GRIN- 

scH-MQWrStt«3«:*jW*++ ';T*a**iK* 
[00631 XK, HSrte^ 1 3 KJ: otMt- F 
*S©Jfc® 1 {c*5^r@Sr«^- 1 3KJ:oTiiiR3n&#£ 

&©&«««*- F*»HW*c &K«fcSfiJ£tt:ot>-r6 20 

[ 0 0 6 4 ] Slfrtt?- 1 3 ». lf2 0nm5:WI,, fg 
JSWM 1 5»e>i«S*fM 1 4 KMtt-rftS Lg = 50 
umiClott7f|!j2 2 0 n mVmM&JlcMf&Zti^ 

+'C^si. 48um©i — ^r^msmvi-r^, CC 
■c. @«t«^i 3 a. m*fts^©,t^^ k tiaiffte* 

ILgi©i»I4 0. 3«Tit5CiK:J;-,t. IB . 
tW«-*tB*«tto««tt*il»«:u #UJ;>3©3cS 
tt^rfS^rc^ (#882 0 0 1 - 1 3 4 5 4 5#M) . 

ftSSfiLJfti 1 3 0 0m mO*B^. @*r«HF*L 30 
»jWB3 0 0 <im«T©i*Kta©®ittt- F»"C 
«Bt*Ot. 0ifftS^fiLg«3O OMmWTiTS 
CiAWSU*. £C3T\ SIS«fiL<Z)«S{cH:«L/ 
■C. F-BIPBfcSMtTSfc*. SffftS^fiLg 

WILg) : (ftSSgL) = 3 0 0: 1 3 0 0©K 
«* W»r Isl««^fi L e ifi 3 0 0 u mlUTV 

Lgx (1300 («m)/L) ^300 (urn) 
4l/tttatSCi*«t?*S. -$ -ftfefc. HJrte^fiL 40 
g«. ft»SfiL£©tt*fiSo,fc5«:K5e$fi. AiSS 
SL© (3 0 0/1 3 0 0) fS©ffife<T<!: 0T(,>£ (# 
BS2 001-134545 #9B) . £ e>(C. leHFrtt?- 1 

3«. <8Ei2 001-13454 5 k kietssnrt,*-*, 

A^SJS £9©^t £ £ <fc 5 ft V U - r- •< > yjaJW 

{ 0 0 6 5 ] nufts^F 1 3 ». mmmix.mm 1 5 
ieg«c l& < T t>, ufrttiF 1 3 <Dmmz&m-r zmm so 
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F*g. fei X.1S2 0 (i m~ 1 0 0 « mSSCfiirtrai^ 

f*U— JfJR-T-2 0©ft§fH£g©«: tcj:-,T. 
IMS^-I 3#S»fJgl 4{SJCOa|-5-c<,>-C&cfc<,>„ $ 
fc. C©@5ftS^l 3«. r£t±®^®CCMorg2S?ti 

[006 6] 09(tijrf J:^. n - I n P^ -j 

7rJ|2©±ffi. GR I N-SCH - MQWrSfcfeU 3 is 

i^fBbfciujTts^i 3*^tfp- i np^- rm 
4«, v ^tc/rax^n. y«F7-/7"o 

Wffltt. m^Dv+^lliUT^JjSc^ft/cp- I n 
P7'n -^ + >y)18 tn-lnP^o ^ + >^)19CCJ: 
•cra»jASnrt^„ $/c. InGaAsP + t-^ 
H7©±ffi&C«. pffli|m@l O^ff^^n. n - I nP 

s®i©r®«:«. nfflij^ei immztiz. 

[0 0 6 7] JW±(C«WOte«fi£©¥»»U--1f3R-?-2 

o * 7 v > mmmvm&mftm ium^ is^tc « . 

-£©#S{SifcgA„2\ 1 1 0 0 n m~ 1 5 5 0 nmi 
L. &mm&L&. 8 0 0 ym«±3 20 0 MmWTi 

r n j i-rst. ^s-c«tci^tj4„ -«c*d 

AA = A,V (2 • n • L) 

r&£„ CCr, SiSSA 0 5: 1 4 8 0 nmit. M 

nm^m^z. sit^i, ^isfiL^sooiim© 

i^. F©*- FPhIPIA A «. $^0. 3 9 nmi 

^cD. *{l^53 2 00 um©i?, K©*- 
FRHK3A A tt. $^0. lnmifti. tUt>^. 
fiL?rS< -r*i«TS«i. K©*- KIHWAA 

A=cO . F©U— VftZmfiiTZtcttXD 

[0 0 6 8 ] C©lel»f^ 1 34Cj;^al^fi^tt«. 
SI OfCTn-r^SgiSS^-^^ h^3 0 atUW. 

si o«:^-r<J:^{c. ^»f*u-tfs^2 orw, # 
it, iieufccfc^tciaitstt/caSrt&T-i stc.tt.r. 

ISJiiegX-^^ hJU3 0©4^ffi^iAA h-C^^n-S^S 

«. ^Jiigft^^i' H^©^ffliPIAA hrtOC3o©^ 
«4*-F3 l-3 3 5:*Uri,^ 0 fi£*©^<$U— If 
3R-?rW. SISIL^SOOMmlUil-ii, 

FHJgA^fflifC*o/cA:i?). ^A^^mSfiL?: 

*tt U 2 O-Ctt. 8 0 0 

(zmttltf JCiT. ^Hi^gX-^^ h;U©*ffiipIA 

a hrt(ca^©is}is«^- F ; S:^^/c^-1f^^ai^-r 

[0 0 6 9 ] «»©*1SK*- F*WT* U— !f**ffl 
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*?#-5C<t*5-C#i>„ @1 1 it. m— Wi*- K<DU— !f 
#<tjS8©?gig$a*- K©U — «OS7-a7r JH& 

-ff^2 0-C«, SI 1 (b) K*t^P77 -C;U5r 

ctitcatu si i (a) «. mo^—fm^m 
[oo7o] ccr. mm#is— ym*2 o*y-?>t§ 

<))ir>mnt. mi i (a) fC7F-r«t^tc, u-vm 
lift. mm-7>))iTi>>mu>m£-r&mmpxh*:mx.tc 

J®^«CH4T-5„ -ecr. ^«{*U-if«T2 0TB. 
011 (a) fc^t7"a7 r -Y;U£|5)DU--1fti}7>-c>7 

sii (b) fc^-r<fc-5cc. Btav^g 
;UT>«Sl©MliPthWTK:t-j'ffl*«i*fca«©lS 

[oo7i] g/c. 0 i ojcfc^r. K3 i 

-3 3<Di&&mm (*- KR8PS) AAtt. 0. lnmti 
±<fcLTl,>£„ cfttt. ¥j9#U--!f*^-2 0*7V > 
*t*BS©Jfti§ffl#S4l/-C AH KR8P8A A 

#0. 1 nmOTr*4i, mm? V >mi&&£ 
TZ>BJt&&&m<ts:i>#>h-C&Z> 0 COM*. ±&Ltc 
•=&- KffflKIAAO^tCfeor. ±j$t/)fcWSi5gL#3 
2 0 0 wmiyT-e£>€>t <t7W$ tA>CitC&&„ c© 
«fc "5 6 . ^Jii&gX-* * h ;U 3 0 ©^ffiiflA A 

hrt{c$*ti*#as*K*- K©*««. «»t?**Ci 

[0 07 2] «fc ot, ±i£l//c<J:*>(C. mm<D&m2K. 
frfr Z¥m» l> - If •=& is * - «CKW 6 n S^jgffc u 
— 731^2 0«. h;U©¥ttHl*JK:2# 
J£t±©»ffi*H: - K ft £ J: 5 K . IhISt^T- 1 3 © 

[0073] mmcDBmz icfrftz¥.m# u— tf 
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